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±m®M *M®z-t 5 fc ft ©fBfR&flctt, * & IB#f -5 it ft ©|B» 
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1 Ote, ^PJOx^^l3^^gO^»!j^-r7 f n5/^|l|T?fc-5o 
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20 *5«fct* 



yfW^-12A, 1 2BiHg;fcTV^ 0 
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15 A, 12BfctMfftM0U, #+1 4K:flk£^fc^5/&^fc9, £fc, x 
1-5t>OT*fc5i<t^i&^fc5 0 ^--e^ iO^tdte, 3^ 

^ 1 2 A, 12BJ3:, AFM (Atomic Force Microscope) <D&ffifc&\,^TM 

? ■&mzt~'&z>tz$>(D%m\-z. ^^^-^y<—^mhti^\ ^.wt^x^^yu 
^^-rv&K *fcf*^7— tkwv^— zf%m^z>^ ktffsmx+hz 0 

m i ^^-r^j-efi, ^j- i 2 a, i 2 b <D%&m$ s 9 tfi-efc ^ , in 
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1 2 a, 1 2B<Dnm*2ffisk±x*ibti&&<, m^m. %t=f-m, %osm-? 
5 «ia®iK^2 o£>i&g^ x «i*as^s:%jtb"c, ^^w<— i 2 a, 12 

Kl 0 ^SBftjKfr2 0 tti. fS«ft:2 0©|2il2OAt^^ 
10 — |Bfi^^2 0©|B»ffi2 0At^to5^^ibBriS6^jfc5 

«t 5 im^t^>wmmm 3 0 £ risij^ttmi) srtart a t 

fete, 2 0 icfB^^tbfcx— ^ Srftl53*&5 t # vf- l 2 A, 

1 2 B ©3te«ggp*:|B^fl5:2 0 <^lS$i® 2 0 A^5ft^fc^^M$-^5 J; 5 
15 5 0 ft*5 % -<^i:#, #yfW<-l2A, 1 2B<£3Mlfl£iB^£ffc2 0(£>fB 
«®2 OAlcgSa^-^S^ «3fibfrfe«*K:J:oTJWl3. #R 

Lfc^Mte, #^W^-1 2 A, 1 2B<7D«lfl$£lEM£ft:2 0©|BiI2 
20 #?££r$UE LfciNHJlWu * ^ W*- 1 2 A, 1 2 B ©&JTO«rlB$ftSI#: 2 0 
ftft&ft 2 O f3, la^c® 2 O A^^-f-55p^(D|5^#:-T?fe'5o El 1 

Ta0 3 f) a>fcft3IB»S«:»!l*So — # V 7 4 ^MzMr^l^kW^ 

z> r t (c .j; y) 7 s —* vtcM&izte. mmmfc 2 0 k nm^. 
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IB»jft# 2 0 (DtZmm 2 0 A fete, # Sr|B»1-S fctfx^fE^S^ 2 1 ri^ 
3 0 fit, 12^:® 2 0 A t Wftttfa \C & V ^j^flJ 11 y K 1 

0) SrlSMK#2 0Ki»LT*i*mic«Hb$*««M||-cab5. wmm 3 01^ 

i$2 lrtfcfcVvC, *^W<— 1 2 A, 1 2B(D$M&<DGLW&®Wj&1tZ a 

IE«t*£2 l tc, - h/HUJH-? h ? y ? SrJ^fifcu *©h?y 

*>J^U IBiMftf4c2 0Sr@3tU £JWB1 1 £5|£f&£i3:5*|&t LTfc «kV>U 

£ Osteite, #»j^«^k 0 v K/we— ^laotmtsc tdSTftS. 

IB«jK#2 0«\ *£fB$H-5fcfcOfBilW§&2 lSr^LTV^o IBftMc 
2 IB^®2 OAitaSdSoTV^. !BS«i2 lte, 1iSfrO£g*fE 2 2^ 

IBftfHSfi 2 1 (^^-fij • M^l<DM^it, % is?- 1 2 A, 1 2 B <Dffi%t s # 

^W<— 1 2 A, 1 2 B £>BB^!U *^W<— 1 2 A, 1 2B©flil (3l 
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X 3©v h V ^**W-iB^J£;ft/TV^o ttT, *yfW<-l2A, 12B 

5 3 m^-na^&ft: 2 o(ommm&2 r.©.k5fe;&i^w<— i 2 a, 1 

^ H ##JiS$c 2 2^3 X 3(D-^ h ]) **)ffcte:E?!l$Jh/ri^5 0 £0>*JHh # 
8lffi#2 2i:^yfW^l 2 A, 1 2 B AS^tL-en— *f-(^t5 0 
fl^f©*yf W^-l 2A % 12BJ3:, ^r^L^tbtC^-r 5^#J^ 2 2 1*3^1*3 

^fc. El 3 ^-T<t 5 ^ N !5flH@$6i*s 2 1 O^ife^ 
^^2 2At'fe5o flflKftUflPteifc 2 2 A {Cite, fi&<E>##JSH#2 2iftft9, 
WROWtfa #iJ;tte\ 1B«£#2 OfcV^T*— *SB»?f£S1Bl 0 0OX»ttJ?(f 

15 sum 2 3 asfB»s*LSo &BtiN& 2 3 « N ^tmu 1 1 fcia»&#: 2 o £ <d^m 



ft i/J- w^— 1 2 A*s*f^i-5 0 # ^ W^— 1 2 A&;fr X^XWMffimffl®, 2 2 
A^^|B^$tbfc&fi1f^2 3Srtfem-f-Sr. b&X% s rftteJ: !K ffltfflMH 
20 ig&2 2 ArttC:fc5tt5;frl^W<*- l 2A©ttf Srji§c:iiSt#5 0 ft 

2Att^t«PSPl 1 JC@^$tVTV>5<DT% ^g$!)HNl^ 2 2ArttH 
*5 ** 5 ;*/ ^ W*- 1 2 A©&BK:£<5l>-C\ 3dfgf$l 1 £13«4fcft:2 0 £<D*B 
*Hig£*P5 r. t &XZ . $ fete, rjJ-UC J; Q % ^rtb-etV^^-ftJ^ 2 2 1*3^*3 
It ^l^^-l 2B<D{4g^§Cl^^x^5 0 
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teisasi- 5 c t «t <o % 1 1 *fctt|B*Mft# 2 0 <£>&gT ti#tfiS#J|f }c 

Sr2V^Wri:*SJ;5fc<*oii:*sa*Lv\ ^fui 1 £fctefE$§$£#2 0 

12A, 1 2B£fB^®2 OAb<Dffl<D$Bm&, ffifeOVmfrbT £ t (d/j: 
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2 1 

^^(-lagi-s ^ t \m x «9 > i i ^ib^#:2 o t (Dm<D-r nrntLum 

5o 4PSo&ii|Jif ^4 2 Al^f&tS 4i©^yf w^^t,^ti 

w& 1 1 }c*i~r5ia^#:4 o om^fD&MTtifDum&mfflrt-z r. t as-e^ 

Gmfiin 2 3lt # ^ W^- 1 2 A &«fSB 11) 1 fB^jR# 2 0 i: (D*B*H£ 

gtrftiS Ci b 2>s-?# Sit ^T-fctt^t?^ «fcv\, fllfctf, ttmKM^ 2 2 

25 #2 ^fcV^Ltr? h *«iB±K:*5»* Sftlftfe^ (MSB) 

£ LTlB«-<5 0 ^*5x El 6 (c^-r^tj-e«, WNim 2 3 Sr{4«^^ 2 2 A 
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f^-*lB®B±S«2 0 0(7>*^V^T« > ^5/ K2 1 0 2 1 1 IU2 N ^ff 

5fiO*^W<— 2 1 2 A, 2 1 2BtfS-?IJ{ClB?IJ£;ft/rV^ 0 flBftft 
*220 tey* 4 X ? Jt^Tfe «9 % *©|B»ffi 2 2 0 A{d«, 2 2 1 tf^fifc 

10 f&mmi&2 2 1 ft^rtJlgPKlte, «l«fWMl^2 2 2asj&&$*W5. 

2 2oit * k/w*— *m<D%mmm 2 3 o ^ £ 9 , mz-tsm 7 

15 0 ©Ifc&#filH^H&i-5 0 ffift££ft:2 2 0 ^rtJUBlKcffifi-fS^ V5=- W^— 2 
1 2 A}*, ^fcg$!l#^2 2 2^*fJ&L-CV^ 0 09*.ff, flimilMI4(2 2 2*2, 

&*3 % 01 fc*3»tS*^W^— 1 2A % ^fctellUKl&ttS^^W^— 2 
1 2 Ate, i:^^C0^^VN-C{]Lft'|f#^^^5^VNp^T\ to<£> 

20 *yfM-12B, 2 1 2 BfcttS&Sfigft8ltB«:&oTV>.5 0 ^^T% # 
yfM-12A, 2 1 2 AS:, f&^V^W^— 1 2 B, 2 12Bi:lWjJ5 

EMKfcU *fcf^fc3*m&jflvvrfl&fcu *vf^l2A, 2 12AO 

ifl&«H44££ % ^ w<— 12B, 2l2B£«9>bii5 

in 8 te, *ib®s£sib ioo (om^r^m^m-t ^m^msmm^m u 

Ut, fgl4&tB#|£5 1, ft 1 1BMti8t3M£ 5 2 *5 «fc t£&fbffi|$)^& 5 

3<HH;tTV^ 0 
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2 3 <Z)-v fit 0 * b^^-^^V>U^^r^U ^ff$iJ^I^2 2A 

5 ftfc&ttS^^w-^-i 2AWfie^^i-^, 0 ^frfcJ;^ 3d#g&i i i:fB 

^#2 o t (om<D{tLmm&, 2 2 ^ t *j ^ § * y f 1 

2B<D{ir.m*ttl : etb%\%Z.btf~?%Z> 0 H 1 5 1 fi, #>-^W^l 

fijx.fi, CPUf) #£{ix.TV^ 0 



1 IBME&¥& 5 2 fi, # ^ W<— 12B^IT, f5ft&# 2 0 Of5^ 

2 1 (c-t 5 — ^ SrfBft U * fi, IB^#: 2 0 (Dmmmm 2 1 kl|B» $ tlit 

15 £ft3lB»!Hl«2 lfi, ftI$lJi^2 2A^<^|iJf^2 2-e&>5 0 ft*3, 

* IB<&?¥£^e lOOIt # ^ W*— 1 2 B CO^^fc (EI 8 0#iJT*fi 8 ffl) fcfcf 
rtSi-5fli*©JK 1 fBflktta^a 5 2iH»X.TV^ 0 fl^r OfR 1 flBffiMP8i#S 5 2 

fi, #*^w<— i 2Bri:JattScUTR»fCt>J:v\ gllEMKR^ 

i£ft, ^JlxSrlHfcolBlfBfikttSUi^as 2icJ;oT*ffl-rs#j^i:U-rt>J;v\ 
j£ l Cfl*BR#a 5 2 fi, £fc:^|fB$£^ fegfttto fcf—f £, flBft&ft 2 0 

miB»"f-soicjguyt^-g-n:aEifef (Mx.fi, tumult ^/w^at-s^ 

J#Ie18&*£) Sr#x.TV>5. 1 IBMER3$l! 5 2 fi, 2 0j&>bffe 

25 Zf-Mitz?— **3$£.-tZ>m& (x=**-^£), ifcfcfi, ^(Dy'— 
K tti^j-r 5 (DfcSLfcfs-g-te^m-r SUISSE (Jift8t-«EE&&iag&, 

^mmm^Wi 5 3 mi tatt}^© 51^0 ttm*^tt«iMi 2 3 f^s^ 
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2 1 \*KD%ffe(D$Lmz&^xnt>tiz> <£ 5 1 1 £fB&&#2 0 t <Dm<D 
n 1 suat) &&£tifctiLwmm 2 3 tcg^-c, wjm 2 2 

Artt*5(t5^ yf w^- 1 2 A^&f digits ^ t 5 0 ^tt, Xls 
5 J- 1 2 A t % ^ w<— 1 2Bi te^d^B 1 1 tt N M#tf>f4SW 

2 A(D{iS^S^V^T, ftW\W$.2 2f*HC&tt;5;*7^W^- 1 2 b ©fettl:^ 

5 l \z. i. K> tfetti $ tbfc^fcSIf $6 2 3 fcS^TjgfcbttSfl* 3 0 SriWW U % 
10 «rSPi l £lBHTOfc2 0 i:©ftti«*^ft$^ ^t»J^2 2rtti:*5»ts^v 
^ w*— l 2 B tr^^tt^^rtb^ti^Sti^^S (HI 4 &m) 0 

081^11^];^ #:^W<— 1 2Afcl,fc «9&g1f$B2 3^fctJU - 
ftirl^H^ #i^w*-l 2Bfc£9^— *<A1B^- ^&&lifr1-3::<t/^T* 

HI 8 H@o#^w-^- l 2 A^i^g^ffl^ 

< N 11115^^^5 2^, *f— ^^|B^^*3Vn-C> -LiE^^v^^-* 
fc!tf"T*ft< , Ctt»^T{i«it#SrlB^^2 1 KHB»i-5fflf/*t bTfc «fcl\, 

*yfW^-12B^Lt, |4e$fJ^1^2 2 A^^fiJ^^ 

3 # ^ uv<— 1 2 b ^m^4«^^t-fi:S1*^T*fe 5„ teBftJflffS^ 2 2 Afc 

mtm Astern^*, mmfawin 1 2 b -etfem-f 5 - ^ m £ 9 % 
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fiJ^M^ 2 2 FtyC:}o 5^7 1 2 B <^m£{4e&E^l-{4fi'f#fg-T?$>o 

"CtiV^\ &fi$lj^l|g^2 2AF fc 3^*5ft^^^W^-l 2 A^ftfirg^^ 

5 l-fieif 38 £ IrI— <7>|f$refco-ck «tv\, ftifft^ *yfw^i2A, 12 

m*5 vf z> % is?- w*— 1 2 b (Dm^mm^m^f 5 zt^x^zfab x& z>< 

^2^ffi^5 4 *5 J; t>*m 2 IBflHMnMMH! 5 5 £ii3jn bT*> «kV\ 
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n 2 mmwm^m 5 5 12 5 4 t> ^mts^itistm^mK^s 

£\ #^W*— 1 2A%^bT, {4R$iJ^l|H^ 2 *&IB»U £fc 



S 8 fcTH-tftS 1 IBftkttBt^a 5 2 tC «t «9 N # >^ W«— 1 2 B bT^-fiJ 



20 «2 2m»ffc'5:ffl 



f^-i2B, 1 2A©<fcllftW«:ff5ri:*5Rrifet*5o ^(DftUb, MEM 

mW$(, 2 2 ACf £>|B^ $ tUT V n fcfctt'lf $S 231: LTt, ffifllfWffil /5^f& 

5 2 «fc 19 N -frl/? 1 2 B 



bT##JfIIi$ 2 2 fe:iffc^4«1f ^SrfB^ bfc^te, H] 9 ^-f-Jg 2 tfefcii^ 

25 |£ 5 4 K «fc 19 , # is? W^- 1 2 B bT % 2 2 {CfE^: § ;h,fc{fcg1» 

y L >y? : — *m%%eM1-Zo -Oit, = l/T^y?*— &1tfMffiKEJ#2 2 
Afttc^&fB&&*LT^fcttM1f$&2 3fc:Ji##bT 1 b«}^U fefWIi2 



2 Alc^fo#^b-CV>fc^#^(ciffc(e:|B^b, flflRffir#2 3^bT*3V>T 
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cornet vxhmm-tzzt&xz, M^^atmmmm2 lo&m^ 

5 *£r;*/^W-<— l 2A&^LTS^I&t9, i*L£S£1-5 CI h hX^ 3 0 

w_h«i;«9, f—fmmw&mmioo (200 j^n^ m^i^^vn 

T«\ -(4g1t#2 3^r{4BSiJ^i|B^2 2A(D^.(c|B^bT*5Jt«J:VNfc^, 7^- 
idlB^^tb/c-fittif^ 2 3 tf^^^T, i-^<T<Z)^7 Vx W*— 1 2 B £><(£g 
B U T&ffc ftfiglf # 2 2 fcfS^ L „ ■£ Off ftte ©If $ R 

IB»t-5^t^"T?#5„ cztvtd J; t) > :§r^lH}lcte!E^JSfc2 1 =i Vx ^ 

25 afctaffit-stfetaxg^ ^2^p-^tLT, umm^mmmm^- ^ 
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^ ^SB$P^#:^<^$^ttfB$P: (thermomechanical recording) trfrVV ^o, 
1 0 tOf-^IBftfffeSt 3 0 014, ^yK6 0, IE®$t#7CK X-Y-Z 

^t^so, IB»ff fetoaaiHlK 9 l , *5«t^iiiai|^iliis&9 4<HS;tT^5o 

10 ^K60tt, ^61^J:^yf 6 2B, -Srffi^TVN 

5o ^K6 0©^6 1|j:, *yfM-62A, 62B N — Sr^WPLTV'' 
5 0 Afleftjfctt, W<-6 2A, 6 2B, — f4 % ^6 10711^ 

15 ^XV>5 0 fc*5. Ell 0 -CM:, Ifc9itf>tel:±, 6 1 trjgm bfc^fllT^ b 

*yfW^62A, 62B, -ttt-ett, ^itWSrf^tl^o IfcWu 

*yfW^62A, 6 2B, 9{@T*fe«9, mfctt, 1 

{C3 X 3 0-7 h y ^^^(Cga?!l$tbTV^ 0 &*5 % ^yfW^62A, 62 
25 B, l^^flh, 9<@^LfcJ&5 % HBg_hte\ #-HBftV>U»:Wfa 

i#y TS7 i, ft2^y-^Ji7 2*3«t^>y 3^#^tv>s 0 fti 

^yvl7 1f4, ^—^Sr^Bfti-S^feWg-CfcSo ftl #>;-^J!7 lte> Jg2 
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1©#$6H3\ 0!lx.fi£ N PMMA (polymethylmethacrylate) XhZ> 0 ^2*tfy 
"^Jl7 2{3: > 7 s — 2 A N 6 2B, •••<^«§rfE^{fc 

7 0(C}f botf^M, *>fW^62A, 62B, ••• <k|2£«#: 7 0 i: <£>® 

2<VttPcfes mm^^-h^i^^h (closshnked photoresist) -Cfc-5 0 

10 ?r{Eai$^5mtg^i-5o 

o nl 



^7 6td^fiJ$^bT*3«9 % ^nb<D&mW$,7 6(i3X3(Dvhy ^^^^IB 
e£*VCV>5 0 ^tLb^-fiJii^7 6*3:, *yfW^-6 2A, 62B, •••(C^T^L 
15 -Zrth— M— fcttlfc^XteV ^ #>O n ^yfW^62A, 62B, --(^X— Y^" 

20 W.U^W$,7 6 Articjstta^^^w^— 6 2 E^fia^^-f^c: i:^t?^-5 



$c7 6 Aft^&tfS^^W^- 6 2 EOfig&jfliifc:, "?V&V>L^+ 
25 X-Y-Z^^-v J 8 Ofi, ^^±«S^^c|B^#:7 0 X^fSK Y 

r 

IB^S £*Q;3S[e]S£ 9 1 te, ^y^t9 2, 9 3^tt*yfW^6 2 
A, 62B, 6 2E, ••• £ m^tft) £ *LT I ^ 3 0 fS^f?£*0;3aiE]S§9 1 te. 
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*tfll-9-4r*^W<— 6 2 A, 6 2B, -^^-f-5o Sfc. IBftS£flygHI!& 

9 1(t f-^©H4f$t|i, *yfW^62A, 62B, -laotM 

2E (f'g-IC <t o yf l/^- 6 2 E^^(D^ 6 2 A, 6 2B, 

* 

fB«§^&#ysniB& 9 i a> $ ftfdftait =&fcs^v vc % igttt 7 6 ({£g 

15 flJ^P^S^7 6A) Mlt5*VfW^6 2A, 6 2B, ••■ (*V^-W<— 6 

2E) ofes^^i±i-r5o se>^ ^»fto^mK 9 4 r±, ^^t±j^m#^s<5 

Wt\ X-Y- Z*x— ^ 8 0&ft«J#P U IB^^7 0 SrX-Y^fc^»$* % 
7>f>J^*^7 6l*)j3:*3tt5^7^W^— 6 2A, 62B, g iftOtetffc^lil £ 

-£3 0 £bM N &Sbftl$PII]i% 9 4 te, 7—*&m*tcte<r--*j$4i<DM1£mz, 
20 X-Y-Z*^— i?8 0&ffiJ#PLT, 15^^:7 O^rZ^^ft^^ 

6 2A, 6 2B, • • ■ <D$)r<D%ii&%%mBit 7 0 ©|B»®H:gHfcb$^:5 0 

£1\ &ftffl?PlB!B 9 4 tt^ IB®^7 0£X-Y#ftic:#Sj$-£ x jfr^W* 

— 6 2A, 6 2B, •••£IEMlM{&tt^fij£^£ 0 JftV^ ^Sb^lBlSg 9 4 
25 te\ fB<ftift#7 0 SrZ*"lRlH:^lll$^ ^7yfW?-6 2A, 62B, •••(^^-(D 

2B, —©ttf3\ fB^®lC«fc "^^tk *yfW?-6 2A, 6 2B % •••(D^<D 
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yfW^6 2A, 6 2B. -KfitiWt&o WM,im #£>BWJPK: <fc 9 , *^W< 
-6 2 A, 6 2B, -Offl-j&S, 0 0flE3B*©B*#f"fe, ^jSTrof 1 ^ 

iS^ttf^^Bt^^^lB^thf^lltT^^^VNT, &fbfl!l9P!el% 9 4 «\ X-Y 
-ZXT— i?8 OSrffoKflilU I5&$fcfle7 0^rX-Y^fp]^#g]$ii-§^ 9, 

15 try h-Ltel^lH-S^ jfrl^W*— 6 2EW&I^j/ M^fclA9&3K -t 

£i*T, *yfM-6 2A, 62B, • • • £fr 5 o 

*yf^-62A N 62B, -m«t «9Hfr$tt5o 

SS9 1(act, IB»1-^#^— SPfcfcoT* W^62E^(7) 

*yfw^-6 2A, 6 2B, -teftj&Sixa. 1-&fc>*> N IBftSbfNC^TWu 
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fT^T?W: N {4ff1#$Ste, a^^yT*— ^Ic^Lfc^-e, {if Wi« 7 6 A 

£ flr|HWMl4fi 7 6 A£A0*©#SdfB# 7 6 O— SU*^t±^$Pfc-fe1t*« 

<£rfE^bfc^{3\ ^yf 2E»*^fW^6 2A, 6 2B S — Sr 

IBM£#:7 0©«t|WWWiSj;t5*^W<«-6 2 A, 6 2B X ft 

Wf— ftmm (_h»#) £tb5 0 -f*t5*, % «J|liisli 7 6 A^^C^SJ 
®«7 6 fcl = ^ 7*— ^^#fc{igif#^|B^$^5M^ #i^W<?-6 
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